Objective: To assess the effectiveness of remote monitoring in the knowledge of overweight women. Method: Randomized clinical trial with 101 women, randomly assigned to the control group (CG=50) and to the intervention group (IG=51). The IG received educational intervention over the telephone, during three months and routine follow-up in the service, while the CG only received conventional follow-up. The knowledge was assessed by a specific questionnaire. Data were analyzed by the Robust Linear Regression Model, adopting a statistical significance of 5%. Results: In the intragroup assessment, an increase in the correct answers with a statistically significant difference was observed only for the IG in the domains: "Concept and causes of overweight, " "Complications of overweight" and "Eating habits. " In the intergroup comparison, an increase in the average knowledge was verified in the same domains for the IG (p≤0.005). Conclusion: nursing telemonitoring contributed positively to the improvement of women's knowledge.
INTRODUCTION
Obesity has reached epidemic proportions almost everywhere in the world, becoming one of the leading causes for increased chronic diseases, disabilities and preventable deaths (1) (2) . It is now estimated that over half a billion adults are obese and that at least 2.8 million die each year from overweight (2) (3) (4) (5) . Brazil has also shown an increasing prevalence of overweight and obesity (6) .
Defined as excessive accumulation of body fat, obesity is caused by the interaction between genes and environmental, psychosocial, economic, behavioral, endocrine and metabolic factors (1) . The increased consumption of high-calorie, high-sugar, low-saturated, and low-nutrient foods combined with reduced physical activity has grown overweight rates (3) .
This complex clinical condition affects all ages and socioeconomic groups with serious social and psychological repercussions (7) (8) and organic complications that reduce quality of life (9) . The higher the body mass index, the worse the overall health status and the greater the limitations for performance at work, in domestic services and in daily activities (10) .
Considering its complex and multifactorial etiological nature, chronicity and the damages caused, the management of obesity is one of the main concerns of public health and a huge challenge for health professionals (11) . The control of this problem depends on changes in eating habits, the practice of physical activity and attention to the psychological aspects, usually represented by long-established behavioral and social patterns that are difficult to modify (8) .
Given that humans live in complex social structures that influence personal choices, the approach of the overweight person should consider all factors that may represent a barrier to healthy behaviors (12) . The knowledge about the illness and treatment processes, although it does not guarantee behavior change (13) nor ensure adherence to the recommended lifestyle, can be a facilitator for the choices necessary to preserve an appropriate body weight (14) . However, much of the population's knowledge about nutrition and physical activity comes from media coverage, which is not always based on reliable scientific information and may lead to wrong choices (15) .
In health care for people with chronic health problems, educational measures emerge as one of the essential strategies to help them make decisions about self-care and overcome their problems. Nurses have always had a prominent role in the educational measures developed in their work process (16) .
Despite the diverse approaches developed by government health organizations to improve information for weight management, only few studies have explored the knowledge of overweight people about the disease and control measures. The use of strategies to learn and improve the knowledge level of women about the disease and control measures are fundamental, remote monitoring included.
Remote monitoring allows nurse-client interaction through devices such as the telephone. This mode of health care and education at a distance contributes to overcoming barriers of distance and time and is expanding the care of people with chronic diseases, enhancing the capacity of interaction among the subjects involved, in a fast and accessible way (17) . However, the educational intervention for overweight women through this technology has not yet been assessed. The national and international literature do not have studies on nursing telemonitoring for overweight people, which was verified in a literature review, carried out in November 2017, in the last 10 years, using the keywords "telenursing" -"telenfermagem"; "obesity" -"obesidade"; educação em saúde -health education", on databases Medical Literature Analysis and Retrieval System Online (MEDLINE); Cumulative Index to Nursing & Allied Health Literature (CINAHL) and Latin American and Caribbean Health Sciences Literature (Lilacs).
OBJECTIVE
To assess the effectiveness of remote monitoring in the knowledge of overweight women.
METHOD

Ethical aspects
The study was approved by the Research Ethics Committee of the Nursing School of the Federal University of Bahia and by the Brazilian Clinical Trials Registry. All participants read and signed the informed consent form.
Design, local and period of study
Controlled clinical trial (18) , randomized with two groups, Intervention Group (IG) and Control Group (CG). The study was developed in an outpatient service for the treatment of overweight people, a reference for users of the Unified Health System, located in the city of Salvador, Bahia, Brazil. In this outpatient clinic, the followup is done by a multidisciplinary team (doctor, nurse, nutritionist and psychologist) and consists of individual appointments and educational activities in the waiting room. The research was carried out from July 2016 to March 2017. In the initial period of data collection there were 348 people registered in the service, being 317 women and 31 men.
Participants in the study
We chose overweight women because they represent 91% of the people that attend the service. Initially, the records of all 317 women were consulted to identify the eligibility criteria. Inclusion criteria were women with a body mass index (BMI) ≥25 kg/m2, older than 18 and younger than 60 years old, and those attending at least one appointment in the last 12 months. The exclusion criteria were women with cognitive difficulties and severe psychiatric disorders who were unable to respond to the forms, used weight loss drugs (Sibutramine and Orlistat), underwent bariatric surgery or did not have a cell phone.
All 117 eligible women were invited to participate in the survey. Of these, 16 women did not show up for data collection, resulting in a final sample of 101 women. After data collection for baseline formation, women were randomly divided into two groups, group A (Intervention Group) and group B (Control Group).
The allocation criterion was block randomization according to the age group, since age is a variable that could influence the response to treatment. Randomization occurred as follows: in the first block, aged <50 years, there were 51 women, 26 of whom were allocated in group A (IG) and 25 in group B (CG). The same procedure was applied for the second block with women in the age range ≥50 years: 25 women in group A (IG) and 25 in group B (CG). To ensure the allocation of the participants was concealed, the designation for the blocks was performed by a statistician, who did not participate in the intervention sessions. At the end, IG was composed of 51 participants, while CG had 50 participants ( Figure 1 ). After the groups were formed at the baseline, we verified whether the characteristics of the participants guaranteed comparability between the groups.
Once the CG and the IG were established, the control group continued with the follow-up appointments in the service while the intervention group, in addition to these appointments, received remote monitoring through telephone calls.
The first one consisted of closed-ended questions about age, self-declared race/color, origin, occupation, schooling, work, monthly family income, and number of income dependents.
The knowledge assessment instrument contained 20 closedended questions comprising four domains: 1) concept and causes of overweight (four questions); 2) complications (four questions); 3) recommended eating habits (nine questions) and 4) practice of physical activity (3 questions). The questions were created based on the guidelines of the Scientific Societies (11) and manuals of the Ministry of Health (8) and on the experience of the population monitored at the place of study. The form was made by the researchers due to the inexistence of an instrument validated for the objective of the study and was reviewed by specialists and adjusted after a pilot test with three women.
Intervention protocol
Remote monitoring (RM) lasted three months and was carried out by weekly telephone contact to provide guidelines on obesity and the necessary care for weight control, besides motivating the participants to adhere to the treatment, allowing the expression of doubts and comments and addressing specific issues related to their needs.
A weekly themed guideline for weight control was developed based on guides from scientific societies (8, 11) and consultation with specialists. The sequence of content exposure was flexible when it was necessary, allowing the participant to interrupt to ask questions, clarify doubts and add information.
The understanding of the contents was verified during the call by asking the women to report their understanding of the topics on the agenda. The language used in the guideline was well though through, so the information was objective, attractive and easy to understand. To help the team with the calls, a Telephone Call Guide was developed, used for each call, before the implementation of the Weekly Themed Guidance.
A researcher and two undergraduate nursing students conducting a scientific research participated in the intervention. All the calls were made together with this researcher in order to guarantee an appropriate approach. At the end of the intervention, the women in the IG and CG were re-assessed, and the knowledge assessment instruments were reapplied.
Data processing and analysis
The categorical variables were analyzed in absolute and relative frequencies, and the continuous variables, in means and standard deviation. Pearson's Chi-square test or Fisher's exact test were applied to verify if CG and IG were homogeneous regarding sociodemographic characteristics.
The Pearson Chi-square test was used to compare the proportion of correct answers for each question, for women in the IG and CG, before and after the RM (intragroup analysis).
To estimate the effect of the intervention on knowledge, the correct answers for each domain of the instrument were summed, obtaining a score of correct answers before and after the RM. To analyze the difference in the intragroup correct answers, the Robust Linear Regression Model was used, and to 
Data collection
Constitution of the baseline
Data were collected by a group of seven trained interviewers, in dates previously scheduled, and 20 women were invited for each meeting until the complete baseline formation. Before the application of the data collection instruments, the women participated in a workshop that explained the objectives and procedures of the research, addressed expectations of orientation and the difficulties experienced for weight reduction.
The women recruited for the baseline were interviewed; two instruments were used, one for sociodemographic characterization and the other to assess the knowledge about overweight.
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Mussi FC, Palmeira CS, Santos CAST, Guimarães AC, Lima ML, Nascimento TS. = 0.019). Regarding the CG, we observed an increase in the proportion of correct answers in the re-assessment, except for one question, but in no situation there was a statistically significant difference ( Table 1) .
As to the knowledge of the complications of overweight, both groups presented satisfactory knowledge, even before the intervention, according to the percentages of correct answers above 70.0% in all four questions of this domain. In the intragroup comparison after RM, IG showed a higher percentage of correct answers in the four questions of the domain, with a statistically significant difference for two of them. The CG analysis showed a higher proportion of correct answers in three of the four questions with statistical significance for one question (p = 0.032) and a lower proportion of correct answers for one question (p = 0.039) ( Table 1) . Table 2 shows the percentages of correct answers of CG and IG before and after the intervention related to the questions of domains "Measures related to eating habits" and "Measures related to physical activity. " The women of both groups, when assessed in the baseline, presented a high percentage of correct answers, higher than 74.0% in all the questions. After the intervention, the CG increased the frequency of correct answers of both domains, but no statistically significant difference was found. The IG after RM not only increased the proportion of correct answers in most questions regarding the baseline, but also showed a statistically significant difference in two questions.
In the intragroup assessment, per domain of the knowledge instrument, we observed an increase in the correct answers of IG in the areas "Concept and causes of overweight, " "Complications of overweight" and "Eating habits" (p<0.05). No increase in the correct answers was found in the CG with statistically significant differences in any of the domains (Table 3) .
After the intervention, in the intergroup comparison, IG showed an increase in the average knowledge about overweight in the four domains, with statistical significance in the domains Concept and Causes, Complications and Eating Habits ( Table 3 ).
verify the difference of intergroup correct answers, the range of intragroup correct answers was generated (gain of knowledge = correct answers after RM minus the correct answers before RM). This range was considered in the intergroup comparison (gain of knowledge of the IG compared with CG after the RM), using the Robust Linear Regression Model. Statistical significance was given by p≤0.05.
Data were entered in the Statistical Package for Social Science (IBM SPSS version 18.0) and analyzed in Stata (version 12.0).
Based on the mean of the weight difference and respective standard deviation (SD), before and after RM, for CG and IG, the power of the sample was estimated considering n1=50 (CG) and n2=51 (IG) and alpha of 0.05, reaching the power of 80.8%.
RESULTS
The mean age of the 101 participants was 47.8 (SD = 9.0) years, with a predominance of women in the age group 50-59 years (47.5%). Most people were self-declared black and brown (93.1%), with high school or some high school (62.4%), in a conjugal situation without a partner (51.5%), remunerated activity (54.5%) and family income less than or equal to three minimum wages (87.1%). No statistically significant difference was found between the sociodemographic characteristics of women in the CG and the IG. Table 1 shows the proportion of correct answers for each question in the domains "Concept and causes of overweight" and "Complications of overweight, " before and after monitoring, according to CG and IG. In both domains, before and after the intervention, the number of correct answers to the questions was predominant for both groups.
In the comparison of intragroup correct answers in the domain "Concept and causes of overweight, " there was an increase in correct answers to all questions for IG after RM, with statistical significance for obesity-related questions (p = 0.000) and the existence of a relationship between overweight and genetics (p 
DISCUSSION
In this study, we found that women had a high level of knowledge in all items about the concepts, causes and complications of overweight, feeding and physical activity before remote monitoring, as 15 out of the 20 items of the instrument showed a percentage of correct answers equal to or higher than 80%, in three equal to or above 70%, and in two above 60.5% (18) . This success can be explained in part by the fact that the participants are monitored by a multidisciplinary team and have incorporated a lot of information throughout the follow-up treatment. The high level of knowledge about the contents to be addressed in the educational intervention posed an even bigger challenge. The confirmation of what people know about their health-disease process is important so that health care professionals can establish a dialogue guided by the needs of those to whom they provide care.
Notably, the percentage of correct answers increased in practically all the questions, mainly in the intervention group. Some women in the IG, after the educational intervention, totaled 100.0% correct answers in six of the twenty questions, while this same percentage was identified in the CG for only two questions. The comparative analysis between the groups also showed that women in the IG had an increase in the percentage of correct answers in three questions (p = 0.000).
There are not enough studies on the knowledge of overweight people about the problem and treatment at a national and international level, so it was not possible to compare these results with other investigations. Knowledge is an important prerequisite for guiding self-care, and we may consider that most women had adequate information for decision-making about weight control.
Regarding the overweight concept, the IG that already had a good knowledge before the monitoring of obesity as a disease (96.0%) presented an increase in the frequency of correct answers, reaching 100.0% (p = 0.0000). For Visscher et al (19) , individuals seeking help already perceive obesity as a risk factor and disease. This knowledge is important because once the problem is recognized as a disease, its treatment must also be considered, since one of the important aspects to improve self-care is the increase in the capacity to understand the health-related phenomena.
We observed an increase in the frequency of correct answers for IG after monitoring of the question about genetics as the etiological factor of obesity (p = 0.0190) in the block of questions about the complications of overweight. It is noteworthy that the recognition of this aspect in the genesis of obesity can contribute to a more comprehensive understanding in facing this aggravation and preventing it from descendants.
We also noticed after the intervention an increase in the correct answers in the four questions of the block about complications of overweight for IG and, in three of them, for CG. However, for IG, the frequency of correct answers was higher compared with CG in the question about the present relationship between bone and muscle problems, osteoarthritis and spinal pain with excess weight (p = 0.0190). It is noteworthy that the recognition of this aspect in the genesis of obesity can contribute to a more comprehensive understanding in facing this aggravation and preventing it from descendants. The percentage of correct answers was very good for both groups regarding the association of overweight with diabetes mellitus and arterial hypertension.
As to the knowledge about the complications of obesity, the percentages of correct answers were close to those found in a research carried out in New York, which assessed the knowledge of overweight black and Hispanic adults about the consequences of obesity for health and identified that the majority knew about the risk of hypertension (94%), diabetes (96%), musculoskeletal pain and problems (89%), and sleep apnea (89.0%) (20) . A cross-sectional study carried out in Texas with 1,420 low-income women aged between 16 and 40 years, who intended to become pregnant, found that they did not know the health risks associated with obesity, which could put them at risk of developing diabetes or hypertension in the years before conception (21) . According to the same study, 43% of women believed that some people were born fat and little could be done about it, and 76% of women were unaware of what a healthy diet was. The study by Cardoso et al (22) , conducted with women in an infertility clinic, found limited knowledge about the effects of obesity and its relationship with endometrial and breast cancer (38.5%).
Knowledge about a particular health outcome may influence the search for treatment and/or increase adherence to treatment (23) . The true perception of obesity as a disease and risk factor can contribute to effective obesity prevention and management strategies, and rates will continue to increase as long as individuals, society and professionals misinterpret the severity of excess weight (19) . Thus, health professionals, potential educators, need to be at the forefront of health education practices.
Regarding the dietary knowledge, most women in both groups showed a high percentage of correct answers to the questions before monitoring. For most of them the correct answers increased after the intervention, although with no statistical significance.
These data reflect the beneficial effect of the intervention and seem to show that women recognized the importance of diet in the treatment, mainly in the questions that deal with the amount of food consumed in the meals, the importance of the consumption of varied foods and of not replacing meals for snacks, and the correct way of preparing food. We observed that knowledge about nutrition was significantly associated with adherence to a given dietary pattern and a lower prevalence of obesity (14) . For the authors, knowledge about diet influences eating habits, regardless of socioeconomic factors, and it is a tool to promote healthier choices.
The finding that the mean of intragroup correct answers, before and after the RM, according to the domains of the knowledge instrument about the excess weight, showed better performance, in the IG, in the questions regarding "Concept and cause, "Complications" and "Eating Habits" (p = 0.000), and the mean of intergroup correct answers also showed a better performance, in the IG, in the questions about "Concept and Cause" and "Complications, " highlighting the benefits of remote monitoring.
Effective educational interventions can lead people to reflect upon the problem, to understand their reality, stimulating them to find solutions and find therapeutic paths adapted to their daily life (23) (24) . Despite some criticism about the low resolution of individual measures for weight control considering the obesogenic environment (25) , individualized educational approaches can guide and motivate each person toward a sustainable transformation of healthy practices necessary to face the problem.
There was a high percentage of correct answers regarding physical activity, which is one of the pillars in the treatment of obesity (26) . Knowledge gaps about this measure for weight control could constitute a barrier to its achievement, as well as a challenge for health professionals (27) . A study of obese and non-obese adult women identified a lack of awareness of the consequences associated with sedentary lifestyle, and obese women were less likely to enjoy physical activity and were only inclined to do so when they needed to reduce weight (28) . Thus, intervention programs that contribute to the valorization of physical activity and to the basic knowledge about the form and intensity of the exercises and their benefits have great value.
The benefits observed in this study regarding the increase in the knowledge about overweight through the educational intervention by remote monitoring indicate the therapeutic potential of this tool, corroborating other studies developed with other groups of people in condition of illness (29) .
Limitations of the study
The study also brought reflections upon its limits. It is noteworthy that the knowledge assessment about obesity considered relevant aspects, but not the full range of information that may contribute to the self-care of women. Another limitation refers to the use of an instrument to assess the knowledge constructed by the authors and appreciated by specialists in the field, given the inexistence of instruments validated in the literature for this purpose. The duration of the intervention may also not have been enough to increase the number of correct answers about knowledge. We highlight the limit of the knowledge assessment
